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'TEACHING AND LEARNING

THE METRIC §YSTEM

This metric 'instructional package was designed to meet job-related

metric measurement needs of students, To use this package students

should already 'know the occupational terminology, measurement

terms, and tools currently in use. These materials were prepared with

the' help of experienced vocational teachers, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before

distribution.

Fach of the five units of instruction contains performance objec-

tives, learning activities, and supporting information in the form of

text, exercises, and tables. In addition, suggested, teaching techniques

are included. At the back of this package are objective-based evaluation

items, a page of answers to the exercises and tests, a list of metric

materials needed for the activities, references, and a list of suppliers.

Claisroom experiences with this instiuctional package suggest the

'following teaching-learning strategies:

1. Let the first experiencei be informal to'make learning the metric

syStem fun.

2. Students learn better when metric units are compared to familiar

objects. Everyone should learn to "think metric." Comparing

metric units to customary units can be confusing.

3, ,Studeri,ts will learn quickly to estimate and meaSure in metric units,

by "doing."

4. Students should have experience,with measuring activities before

getting too much information. .

V.

5. Move through the ,uniti.in an order which emphasizg the sim-

1)licitY of the metric system (e.g., length to area to volume).

6. Teach one concept at a time to avoid overwhelming students with

too much material.
V

Unit 1 is a general introduction to the metric system of measure-

ment which 'provides informal, hands-on experiences for the students.

This unit enables students to become familiar with the basic metric

units, their..spbols,, and 4neasurement instruments; and to develop a

set of.mental references for metric values: 'The metric system ocriota-

tion also is explained.

Unit 2 provides the metric terms which are used in this occupation
... - i .

and gives experience with occapational measurement tasks,

Unit 3 focuses on jobrelated metric equivalents and their relation,
p

ships.

Unit 4 provides experience with recognizing and using metric

instruments and tools in occupational Measurement Oh. kalso pro-

vides eiperience in comparing metricindcustomary Measurement in-

strurnents.

Unit 5 is designed to give students practice in converting custom-

ary and metric measurements, Stud,ents should learn to "think Metric"

and avoid comparing customary and metric units: However, skill with

conversion tables will be useful during-the transition to metric in each

occupation.

Using These Instructional Materials

Thispackage Was designed to .help students learn a core of knowl-

edge ,aboitt the metric system which they will 'use on the job, The

exercises facilitate exPeriences with measurement instalments, tools;

and devices uied in this occupation and job4elatedya5ks of estimating

and measuring,

This instr tional package also was designed to accommodate a,

variety of indiv:dua' teaching and learning styles: Teachers are encour-

aged to adapt these materials to their own classes. For example, tht

information sheets may be given to students for self-stady. References ;

may be used as supplemental resdurc4 Exercises may be used in incle-

pendent study, small groups, or wholeclass activities. All of the

materials can be expanded by the teacher.

GI ria s. Cooper

This publication was developed pursuant to contract No. OEC.O.7:1:,t33165

gisos

Edi rs

Bureau of Occupational and Adult Education, U.S. DepartIneni of Health , Educa;

tion and Welfare: However, the opinions expressed herein do npt necessarily

refled the position or policy of the U.S. Office of Edueation and no official

endorsement by the U S Of fice of Education should be inferred.
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UNIT

SUGGESTED TEACHING SEQUENCE

These introductory eAcises may require .

two or three teaching periods for all five

areas of measurement.

Exercises should be followed in the order

given to best show the relationship

between length, area, and volume.

a. Assemble the metric measuring devicei

(rules, tapes, scales, thermometers, and

measuring containers) and obficts to be

measured.*

4. Set up the'equipmer-4 at work stations

for useby the whole 6ss or as individu-.

alized resource activities.

Have the students estimate, measure, and

-record,using Exercises.1 through 5.

6. Present information on notation and

make Table 1 available.

. 7. Follow up with gioup discussion of

activities.

'*Other school departments may have devices which

can be used.. Metric suppliers are listed in the reference

: sectin

CTHE OEN* FON VOCAT10:XIIAL EDUCATION
0

0111.CTIVES
.

The student will demonstrate these skills for the Linear, Area, Volume or Capacity,lass, and

Temperature Exercises, using the metric terms and measurement devices listed here,

1,

2

3.

SKILLS

'

Recogniie and use the

unit and its Symbol for:

Select, use, Ind read the

appropriate meuuring

instruments for:

State O how I

physical reference for:

1
\

!

, EXERCISES

)\.\ .:

Linear

(PP:3 . 4) '

\ Arn
\ ,

, (1;0. 5 . 6').
- ,

Volume or Capacity

(Kt 7 Si

Mau

(PP.S 10)

Temperature .

(p. 11)

. ,

millimetre (mm)

centimetre (cm)

,

metre (m)

\
\

square\

centimetre

(cm1,)

'

squire ',

metre \

(m1) \

'
cubic centi.

metre (cm
3)

cubic metre

I (m3)

litre , (I)

millilitre (ml)

gram (g)

kilogram (kg)

degree Celsius ,

1°C)

'

4.

.

Estimate within 2591 .

of the' actual meslure

1

height, width, or

length of objects

the area of

a given surface

4

'capacity of

containers

the mau of objects

ingrain and kilo f
MN

v the temperature of '
the air or a liquid

.

5. Read correctly

'
metre stick, metric

tape inJasure, end

metric rulers

Menurements

n graduated

lume theuur .

ing devices

a kilogram scale

and a gram scale

A Celsius thermometer

, -7'

r 11

4

RULES OF NOTATION
ca

1. Symbols are not capitalized unless the unit is a proper name (mmnot NE).

2: Symbols are not followed by periods (rn not m.).

3. Symbols are not followed by an 8 for plurals (25 g not 25 gs).

4. A space separates the numerals from the unit symbols (4 1 not 41).

5. Spaces, 6i:commas; are used to separate large nuir.thers into groups bf three

digits (45 271 k ot 45 271 km).

A zero precedes the ecimaT point if' the number is less than one (0.52 g not 52,g).

p'

Litre and metre can e s lled either with an -re or -er ending.

lnformatioh Sheet 1

a
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METRIC t.TNIT, SY4BOLS, AND REFERENTS

Quantity Metric Unit
...

Symb61., Useful Retpprents . .

Length .

, .

millimetre mm

,

Thickness of dime or paper

clip iiire .

centimetre an
411

Width of paper clip
I

metre nr . He'ight of door about 2 m

kilometre km 12minute walktng distance

Area

-

..

square ,

centimetre f CM
2

. 0

Area of thii space .........,

,-
,

A

square metre in2 Area of card table top

hectare

.

.'Football field including sidelines

and end iimes

Volume and

Capacity

i

millilitre ml Teaspoon is 5 ml

litre
.

I ', A little more thanA quart

cubic
,

centimetre cm
3

,

...

Volume of this container

ICZY

,

,

,

cubic metre . m3 ' A little more than a cubic yard

,

Mass

fi

a

milligram mg Apple seed about 10 mg, grain of

salt, 1 mg
I

1161 t g Nickel about 5 g

kilogram ' kgi Webster's Collegiate DiCtionary

metric ton

(1 000 kilograms) "

- 0

i)
1

Vplkswagen Beetle

NE CENTER FOR VOCATIONAL EDUCAT Table 1.-a

1

Multiples and

Submultiples
Prefix's .

%

Symbols

1 000 000 = 19 mega (Ai)

1 0100 = 103 kilO (M) k J

100 = 102,

10 = 10I,

hecto (helitEs)

deka ((IWO

h

da

Base Unit 1 = 100 1 ..

0.1 = 10-1 ded (deds1) d

0.01 = 10-2 centi (an'ti)

0,001 = 10-3 lilli (Mill) m

c

0,000 001 = 10-6 trmicro (mTkro) p

"

Table 1-b.



LINEAR MEASUREMENT ACTIVITIES

, Metre, Centimetre, Millimetre

I. THE METRE (m)

, A. DEVELOP A FEELING FOR THE SIZE OF A NETRE

Pick up one of the metre

sticks and stand it up on the

floor. Hold it in pl ce with

one hand. Walk a und the

stick, Now s d next to

the stick, With yOur ot

\ hand, touch yourself w:

the top of the metre stick

comes on you.

THAT IS HOW HIGH AI METREIS! ,

Id Wne arm out straight

'at shoulder height. Put

the metre stick along this

arm until the end hits the

end of your fingers. Vliere

e other end of the

re stiok? Touch Your-

at that end.

1F1A1' I HOVIONG A METRE IS!

THECENTER FOR VOCANNAL EDUCATION

MIIIIII4umo.
4

Choose a partner.to stand

at your side. Move arfart!

that you can put one

en f a metre stick .on

yOur artner's shoUlder

and t e other end on

your shoulder. Look at

the.spa'ce between you.

THAT IS THE WIDTH OF A METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN NETRES

Now you vvill improve your ability to estimate in metres.

Remember where the length and height on metre was op your

body.

For each,of the followi .items:

Estimate the size of the items and write your esti e in:the

ESTIMATE column, Measure the size with your metre stick

\?and writethe answer in the MEASUREMENT column. '

r

).

Decide ho\v close'Your estimate was to the actual meastre. If .

your estimate was wahin 25% of the actual measure you are 'a

"Metric Marvel,"

1. Height of door knob

from floor.

/Height of door.

How Close

,Estimate Measgement Were You?

(111). (m)

+

3.

4.

5.

6.

Length of table.

Width of t' ble.

Length of wall o

this room.

Distance from

you to wall.

1.1.....

Exercise 1

(continued on next page) 1 1
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CEN 74f 0111)

There 1are 16(rcentimeeres in 'one Mitre.
(

If there are 4 meAreS anti

a eentimetiek,You write 403 cm [(4 x,100 cm) + 3 cm = 400 cm

3 cm]. *1

A. DEVELOP MELING FOR TH SIZE 44CENTIMEIRE1

1. Hold kiënitrit miff ;gagist the width of youribmbnail.

A

e fiT,st)Olit,to 'the 'end.

3. ',Use the 'little ruler tO find the wi'd5of your pa.rn.

.
cm

.

r

How Wide' it?

"4 2., Meainreyeionr4huinb fro

cm

Neasure your index or pointing flier. How long is it?

5, 4iasure your wrist with a tape measure. What is the distance

around it? cm

, 6. Use the.tage InOasure to find Your waist size. cm
,4

B. DEVELOP YOUR ABILITY TO ESTIMATE,IN CENfIMETRES

"0

You areiow ready to estimate in centimetres. For each of the

following ite2, follow.the procedures used for estimating in

metres,
,

Estimate

(cm)

1. Length of arpaper

2. Diameter (width)

of a coin.

3, \Nth of a

,postage stamp.

4. Length of a

pencil.

5. Width of a sheet

of paper.

OC .
ME CENTER FOR VO' CATIONAL EDUCAT/ON

How Clo

Me1surement Were Yo

(cm)

t
III 'THE MILLIMETRE (mm)

t
, 4

* ,
There are 10 millimetres in one ceitmrtre.,iiyhen a ingisurement

-,--2'centinietres Ld 5 milliMetres, yoil Write 25 nim [(2 x 10 mm)'''

+.5 mm.= 20 mm + 5 mrn] . There are 1 000 mm in I m'.

DEVELOprA EEELING F6R THE 'Sig OF A giLLIMETRE

44 I

Using a rnler niark`ed in millimetres, measure:

Thicknessof a piper clip wire.

;Thickness oflour fingeNaii,

3. Width of.yourfingernail.

Diameter (width)of a coin.4.

5,

6
.

DiameteF(thickness) al your ppncil, rat
I I,

Width of a postage stamp', '

B. DEVELOP YOUR ABILITY TO ESTIMATE IN ililIMETRES

You are now ready to 'estimate in millimetres. For each of the

4 following items, follow the procedures used forestimating in
,

metres.

1. Thickness of a ,

. nickel.

2: Diameter (thickness)

pia bolt:

3. Length of a bolt'.

4. Width of a shee,t

4 "of piper.

5. Thickness of a board

or desk top: 4,

6. Thickness of a

button..

'
How Close

Estimate Niasurement Were You?

(mm) (mm)

.1111,

MINI11

gMNW,MI

==.==. MIIMMOD

Exercise 1

1 2
s 3

1 1
r



6.

AREA MEASIIREMENT ACTIVITiES

Square Centimetre, Square Metre

WH EN ;Ypu DrouBE nikit'REA oF somETHING, you ARE ,

SAYING How mANy SQUARES OF A GIVtINI SIZE IT TAES TO

COVER THE S FACE
4

I. THE SQUARE CENTIMETRE (cm' )

, .

A. DEVELOP A AMINO FOR A SQUARE CENVMETRE

1. Take a clear plastic grid, or toe the grid on,page

Measure the length and widtlrof one f these stalL

squares with a centimetre ruler.
2,'

THAT IS ONE SQUARE CENTIMETRE!

Place your fingernail over the grid. Abot how many

squares does it take to cover your fingernail?

1"---C111

4. Place a coin over the grid. About how manY squares

does it take to cover the coin? cm'

5. Place a postage stamp over the grid. Abidut how many

squares does it take to, cover the postage stamp?

2 I.cill
6, Place an envelope OVerlie grid. AbOut how many

squares does it take to covezthe envelope?' ,

;7. Measure the,length, and width of the envelope in centi-

metres. Length cm:, width cm.

Multiply to find the area in square centimetres.

cm x cm 'cm'. How

close are the answers ou have in 6. and in 7,?

THE CENTER FOR VOCAT9A1 EDUCATION

I

,

1/4

DEVELAP YOUR AILITY TO ESTIMATE IN SQUARE

CENTIMETFtS

Ira are now ready to develonour ability to estimate

in sqbare centimetres.

Remember the size of a sqtiareftentimetre. Fqr each o the

following items, follow the procedures used fqr eititna in

es.

1. index card.

2. Book corer.

3. Photograph, '

4, Windovane or

desk toP.

How Close
. .

Estimate Akasurement Weie You?

H. irHE SQUARE METRE (m71N;
A. DEt)ELOP A FEELING FORA SQUARE METRE

1111Mw

Mw,
k

1. Tape four metre sticks together to make a square which

is one metre long and one metre wide,

2. Hold the square up with one side on the floor to see how

big it is.

3, Place the square on the floor in a corner. Step back and

look. See how much floor space it covers.

4. Place the square Ker a table top or desk to see how

muchsspace it covA.

5. Place thesuare against the bottom of a door. See how

much of ite door it covers. How many.squares would it

take tcover the door?,_

THIS IS HOW BIG A SQUARE METRE IS!

,\ Exercise 2

(continued on nekt "age)
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B. DEVELOP, XOUR AlgLITTO ESTIMATEA SQUARE

TRES

NTI enow ready to estimate in kquare metres. Follow thi,

prOcedures used for estimating in mitres.
I.

Ho Close.,
Estimate Measurement . Were You?

(m2)
(in2)

1, Door.
ol A., taf

2. itiflshetof
newspaper. ,

3. Chalkpoard'or

bulletin board.
.0

4. Floor,

5,

6.. Wall chart or poster,'

7: Side of file cabinet.

'1 I

I.

I .

111,

CENTIMETRE GRID

4.

tw

A

16

"
a

THE CORER FON VOCATIONAL WUCAT1ON
'Exercise 2

ii
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VOI:UME.MEASUREMENT ACTIVITIES

Cubic Cen metre, Litre, Millilitre, 'Cubic Metre

II

THE CUBIC CENTIMETRE (cm3 )

A. DEVELOP A FEELING FOR THNVBICCENTIMETRE

l.

4

Pick up a colored plastic cube, Measure its length,

and width in centimetres.

4
'NAT IS ONE CUBICCENTIMETRE!

2. Find the volume of a plastic tre box.

a. Place a ROW of cubts against the bot om of ont side

of the box. How many cubes fit in the row?

b. Place another ROW of cubes against an adjo ning side

of the box. How many rows fit inside the box

to make one layer of cubes? L. . (

How manytibes in each row?___

How many cubes in the lay4 in tile bottom of 'the,

box?_,
c. Stand a ,RO}Vokubes up againsit te side of the box.

How Many LAYERS would fit in the box?

How many cubes in each layer?

How many cubes fit in the box altogether?

THE VOLUME OF THE BOX IS CUBIC

TIMEFES.

d. Measure the length, width, and height of the box in

centimetres, Length cm; width cm;

height cm. Multiply these numbers to fi0'

the volume in cubic centimetres.

n

cm x cm x cm cm'. I

Are the answers the same i.and cl,? ,

OCTHE CENTER FOR VOCATIONAL EDUCATION
t , w

1 8
.sm

1,0

'B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

"You-6 now ready to develop your abilitY to'egimate

in cubic centimetres.

Reinembe e size of a cubic centimetre. For each of

'the folio= items, use the procedures for estiMating in

metres.

Estimate lkasurement

(cii)3 ) (cm3

A7Index card file

, box,

\2. Freezer container.

,,PaperrcliP bb,c.

4 Box ,of staples.

LITRE (1)

t,

7

How Close

Were You;

4
,

6ENELOP A FtELING FOR A LITRE

1. Take a one litre beakean'd fill it with wak.

2. Pour the water into paper cups, filling each as full as you

-..\usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

3, Fill the litretntainer with rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!

/6

Exercise 3
(continued on next page)

1 9



/
B. DEVELOP YOUR ABILITY TO ESiIMATE IN

You are now rady to develop your ability to estiniate in

litres. To wr,ife tio and one-half litres,' you,write 2.51,4%

2.5, litres. T 'write one-half litre, yoiwrite 0.51, or 0.5

litre. To write two three-fourths litres; you write .

2,75 1, 42.75 litres.

For each of the followireg items, use the procedures for-,

gstimating in metres.

0
Istinigte Measurement

0) (1)

1. 4.dium-size

freezer container .

Large freezer

container.

3. Small freezer

contalner,

4. %ttleorjug,

111. T,HE LLILITRE (ml)

,

There are 1, 000 millilitres in One litr

it litre is 500 millilitres, or 0..5 litr9 =

MIMI=.

ml = 1 litre: Half

A. DEVELOP A FEELING FOR A MILLILITRE

1. Examine a centimetre cube. Anything which holds

1 cm3 holds 1 ml.

2. Fill a 1 millilitre measuring spoon with rice. Empty the

spoon into your hand. Calefully pour the rice into a

small pile on a sheet of paper.

, B. DEVELOP YiiiR ABILITY TO ESTIMATE IN MILLILITRES

Yourare now eady to estinite in Millilitres. Follow the

/, procedures used foer estimating metres.

1. Small juia\can.

2. Paper cup or tea

11, cup.

3. poft drink ean.

4. . j3ottle.

IV. ME CUBIC METRE (m3)
of(

How Close

Estimate Measurement Were You?

w, (m1) 4
.

11.mlem.=1.1.1m

41

ilWIPMnn.=1.1

imlnim.

(' DEELGi( FEELING FOR A CUBIC METRE

4 4. Place a one metre square on the floor next to the wall.

2. ure a metre)UP

3. Picture a box tl4t wouliat into that space.

THAT IS' THE VOLUME OF ONE CUBIC METRE!

TtIAT IS HOW

3. Fill the 5 ml sp

pile n the he

CH ONE ILLILIT.19!,,

with rice. Poithe rice into another

paper. )

TH T IS 5 ILILITRES,pR ONE TEASPOON!

4, Fill the 15 ml spoonywith rice. Pour the rice into a third

pile on the paper..

T T IS 15 NELLILITRES, OR ONE.TABLESPOON!

R FON VOCATIONAL EDUCATION

0

13. DEVELOP YOUR ABILITY TO ESTIMATEIN CUB)C METRES

For each oi the fdllowing items, follow the estimating proced-

ures Used before.

e

,.(

1. OffiCe desk,

2. File cabin'et.

3. Small ro'om.

4 How Close

Estimate Measurement Here YouT

(1113.) (m3)

.110
111111111

' I Exercise 3



MASS EIGHT) MEASUREgENT

Kilogram, GI*

:,
The mass of an object is a measure of the amount of matter in the

object. This amount is always the sas unless you add or subtract some

matter from the object, Weight is thkerm that most peciple use when(

they me1n mass. The weight of an object is affected by gravity; the

mass of an object is not. For example, the weiiht of a person on earth

might be.120 pounds; that s e person's weight'on the moon wou1 t1 be

20 pounds. This difference s becails the pull of gravity on the moon"

is less thn the pull of grayly on earth, A person's mass on the earth

and on themoon wouldhe lhe same. The metric system does 'not

measure weight-it measures mass. We will use thl term mass here.

The symbol for gram is g.

The symbol for kilogram is kg.
,

There are 1 000 grams in one kilogram, or 1 000 g = 1 kg.

Half a kilogram can beTwritten as 500 01E0.5 kg.

A quarter of a kilogram can be written spCI g,or 0,25 kg.

Two and three-fourths kilogams is writteas 2.75 kg,

j

I. THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on the table,

Before you find the mass,notice how heavy the object "feels"

and comp e it to the reading on the scale or balance.

COMO FOR VOCATIONAL EDUCATION
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1.

2.

3.

4.

5.

.\1

ykilogram box.

Bag of sug

Package? paper.

Your own mass.

MSS

(kg)

WINO.www*. 6

B. DEVELOP YOUR ABIL

*/ 9

TY TO ESTIMATE IN KILOGRAMS

For the folowing ite s ESTIMATE th' of the object in

kilograms, then use the scale,or balanc the exact mass

of the object. Write the exact mass the MEA UREMENT

c. column. 'Determine how close estinateis;

I: Bag of rice.

2. Bag of nails.

3. Large purse or

briefcase.

4. Another person.

5, A few books,

How Close

timate Measurement Were You?

(kg) (kg)

1=m

4

Exercise 4
(continued on next page)
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II. TVGRAM (g)

r A. DEVELOP A FEiLING FOR A GRAM

I . 1. Take a colOred plastic cube, old it in your hand.

; Shake the cube in your paint/a if shiking dice. Feel the ,
pressure on your haii'd *hen th'e cube% in motion, hen

.

whell it is riot in motion.

THAfr IS HOW HEAVY'A GRAm IS!

4

Take second cube and attach it to the first, Shake the -

Abes-iii first one hand and then:the otheAahd; rest

the cubes near the tips of your fingers, moving ypue

hand up and down.

THAT IS THE MASS OF TWO GRAMS!

3. Take five cubes. in one hand and shake them axound.

THAIS THE MASS OF FIVE GRAMS!

2 4

ER FOR VOCATIONAL EDUCATION
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4.

DEVELOP YOUR ABILITY TO ESTIMATE IN UAMS

You are nOw ready to iMprove yout ability to e;tithate in

grams.) Remember how heilvy the 1 gram cube is, WI; heavy

j, the two.gapi cubes are, and h4w heavy the five gum cubes

,-ate::1Or eich of tiNfollowing items, folloithe procethires1

used for estimiting in kiropamS.,

'.

Holy Close

Estimate Ittasurement Wer,e. You?

1, Two thumbtaCks.

2. Pencil.

'3. Twopage let

and envelope ,

4,' Nickel.

5# Apple,

6, Package of

margarine.

1Ii=11.1.



TEMPERATURE MEASUREMENT ACTIVITIES1'

Degree Celsius

DEGREE. CELSIUS (°C,4

Degree Celsius (°C) is the metric measure for temperature.

A. DEVELOP A FEELINOJFOR DEGREE CELSIUS

Take a Celsius thermometer, Look it the marks on it.
,

1. Find 041egrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room, °C.

room cool, warm, or about right?

3. Put some hot water from the faucet into a contailet.

Find the temperature. °C. Dip your finger

ciyickly in and out of the water. Is the water yery hot,

hot, or just warm?

Puesome cold water in icontainer witb a thermonter.

. Find the temperature. °C. Dip your finger into

the water. Is it cool, cold, or veiy cold?

Bend your arm with the inside of your elboW around the

bottom of the thermometer. After about three minutes

findlhe temperature. °C. Your skin tempera

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS 31 DEGREES

CELSIUS (37°C).

A FEVER IS,39°C.

A VERY HIGli FEVER IS 40°C.'

Is the

THE Wel FON VOCATIONAL EDUCAnON
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a

11

B. DEVELOP YOUR ABILITY TO ESTIMATE IN.DEGREES

CELSIUS

Sor each item, ESTIMATE and writedown hoWliany degrees \
Celsius you think it is. Then measure and write the MEASURE.

MENT. See how close your estimates and actual measure-

ments are.

How Close

Estimate Measurement Were You?

(°C) (°C)

1. Nix some hot an'd

cold water in a

container. Dip your

finger into the

'water.

2, Pour out some oi

the water. Add buine

hot water. Dip your

finger Eiciul into

the water. --

3, Outdoor tempera-

ture.

4. Sunny window sill.

5. Muc of ice and water.,

6. Temperature at

floor.

7. Temperatiire at

ceiling.

Exercise 5

2 7
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UNIT

OBJECTIVESQ

The student iill,recognize and use the metric

tens, units, and synthols used in this occupa.

tion.

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occups-,

tion, select tl'gippropriate metric unit

andpeasurement tool.

SUGGESTED.TEACHING SEQUENCE

1. Assemble medic measurement tools (rules,

tapes, scales, thermouters, etc.) and

objects related to this occupation.

2. Discuss:with students how to read the

tools.
1.0

3. Present and have students discuss

Information 'Sheet 2 and Table 2.

4. Have students learn occupationally-

related utric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A ot

"Testing Metric Abilities.7.

OCTHE CM'ER FOR VOCATIONAL EDUCATION

*

METRICS IN THIS OCCUPATION

Changeover tope metric system is under way. Large Corporations are already using

metric measuremeneto compete in the world market. The metric system has bien used in

various partsof industrial and .scjentific communities for years, Legislation, passed in

1975, authorizes an 'orderly transition to use of the metric sysiem As buSinesses and

industries make this metric changeover, employees will need to use metric measurement

in job-related tasks.
,

Table 2 lists those meiric terms which are most commonly used in this occupation.

These terms are replacing the measurirnsnt units used currently. What kinds of job-

related tasks use measurement? Think of the many different kinds of measurements you

now make and use Table 2 toidiscuss the metric terms which replace them. See if you .

can add to the iist of uses beside each metzic term.

v1(

Information Sheet 2

28 29
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Metric Units for Cosmetology
A.

.

Quantity Unit;
,

.; Symbol

.

Ilse ,

Leiigth,

- ,

,

millimetre mm

,i

Tool and eqidpment dimensions.* .

centimetre
,

Q

cfn Hair styling; cutting; purchasing hard goods such

as combs and scissors; equipment dimensions;

body measuremrts for uniform sizes; length Wll

width,of disposable paper products such as tissu

toweling; length of emery boards.

metre

,

Length of rolls of disposable paper and toweling;

length of rolls of tape or cotton,
. ,

.

I

.

. .

Mailing and shipping charges; equipmeat specifications;

purchasing heavy'creams, dry powders, dry and granular.

chemiCals aid cotton. ,

,
,

; 1

WV=

Volume/Capacity

,

millilitze ml °

.
,

Capacity of paper cups and containers; measuring'

and mixing dry ingredients and liquids by volume;

purchasing liquid lotions, shampods, tints, hair

clipper oil, and sterilizer concentrates.

,

litre

-,

1

Temperature

A .

.

degree Celsius

,

fimperature of liquids, lotions, and

sterilizing concentrates.

Y

Dilutions or Concentrates
,

millilitres per litze

,

m1/1

`1

d

6

Measuring and mixing shampoos, rinses, tints,

bleaches, and sanitizers from liquid concentrates.

-

*Tool, equipment, and product dimensions will be given either in millimetre o'r in centimetres. Decisions have not yet been made for many products

by U.S. manufacturers,

1:111C6 CENTER FOR VOCATIONAL' EDUCATION
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'TRYING OUT METRIC UNITS

To give you practice with metric units, firstestimate the measure-

ments of the items below, Write down your best guess next to the item.

Then actually measure the item and write down your answers using the

correct metric symbols. The more you practice, the easier it will be.

Estimate Actual

Length

1. Palm width

2. Hand span

3. Your height

4. Diameter of bowl

5. Height of chair

6. Index card

If

ft

7. Length of shears

8. Length of roller

9. Length of a hair shaft

Area

10. Desk top

11. Classroom floor

12. Sheet of paper

13. Operator work space

14, Shelf space for cabinet

sterilizer

-Volume/Capacity

15. Small bottle

16, Measuring cup (metric)

"tinate Actual

17. Color applicator

18. Proximeter

19. Loiion container

20. Measuring pitchei(graduate)

,21.. Mixing bowl or basin

22. Chemical bottle

Mass

23. Textbook

24. Nickel

25, Paper clip

-

26. Two-page letter

27. Yourself

28. Quantity of cotton

rNmperature

29. Hair coloring and bleaches

30. Facial treatments

31. Tepid water

32. Warm rinse water

THE CENTER FOR VOCATIONAL EDUCATION
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BEAUTY 'WITH METRICS
fr

It is hportant to know what metric measurement to use. Show,

what measurement to, use in the following situations,

1, Length of flair roller

2. Mass df bobby pin

3. Area of pl ic drape

4. Volume of soliition applicator I

5, Mass of hair dip

6. Diameter of hair roller

7. Length of con;b

8. Volume of chemical solution

contimer

9. Height of manicure table

10. Mass of manicure nipper

11. Capacity of creme rinse.container

,12. Mass of hair thinning razor

13. Ungth of neck strip,

14.. Mass of nail brush

15. Height AA

16: Mass of container of facial cosmetics

17. Body measurements for uniform

..., ....18,..Capacity of a.papeicup...,

19. Dilution rate for mixing sanitizer

con'centrate with water

20. Mass of quantity purchase of

cotyn

21. Volume of wave solution for a

, pe an6t

22\T mperature of bleach

34

Exercise

\

15
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UNIT

CTIVE

The student Will recognize and use met.

rk equivalents.

I Given a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

Make available the Information Sheets

(3 . 8) and the associated Exercises

(8 - 14), one at a time.

2. As soon as you have presented the

Information, have the students complete

each Exercise.

3. Clieck their answers on the page titled

ANSWERS TO EXERCISES AND

TEST.

Test performance by using Section B of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL (DUCATION
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METR1CMETRIC EQUIVALENTS'.

Centimetres and Millimetres

I

3 4 5 6 2 3 45 6
Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm.

There are 10 nmi in each crn, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that

7 mm = 0.7 cm;so 57 mm = cm + nun

5 cm+ 0.7 cm

= 5.7 cm. Therefore 57 mm is the same as 5.3 cm.

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since each

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So ? the paper clip is

34mra: 3cm+4mm
= 3 cm + 0.4 cm ,

= 3.4 cm. This means that 34 mm is the same as 3.4 cm.

Now you try some.

a ) 26 mm cm

b ) 583 min g cm

c ), 94 mm = , cm

d ) 680 min = cm

Information Sheet 3

e ) 132 mm , cm

f ) 802 ram = cm

g ) 1 400?im = _-- cm

h ) 2 307 mm = cm

Exercise 8

37



(Metres,
Centimetres, and Millim

There are 100 centimetits in one mein. Thus,

2 m 2 x100 cm 200cm,

3m x100cm 300cm,
8 m 8000 cm 800cm,

36 m 36 11100 cm 3 600 cm.

There are 1 000 millimetres in one metre, so

2m 211000rm 2 000 ram, '

3.m 3 x1000 mm 3000 min,

6 ny 1000ran 6000mm,

24 m 24 a 1 000 nan 24 000 mm.

From your work with decintls you should know that

one.half of a metre can be written 0,5 m (fivetenths of a metre),

one-fourth of a Centimetre can be written 0.25 cm

(twenty-five hundredths of a centimetrb). '

This means that if you want to change threefourths of a mtre to
millimetres, you would.multiply by 1 000, So

.. 035 m 0,75 x 1 000 mm

75
x 1 000 mm

1 000

"of 75 x 100 mm

75 x 10 mm

750 mm. This means that 0.75 m 750 mm.

Fill in the following chart.

38
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Information Sheet 4

metre

m

centimetre

cm

millimetre

mm,
1 100 1 000

2 200

3

9
.
.

5 000 ,

74

0.8 80

0.6 600

15 7 25

148

639

.1 .1 ...... V V I .

Exercise 9'

(Millilitres to Litres

There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 litres,

3 000 ml is the same as 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml is the same as 12 litres.

17

Since there are 1 000 millilitres in each litre; one way to change mill

litres to litres is to diiide by 1 000. For example,

1 000

1 000 ml TR litre 1 litre.
Or A

240m, .141
s 4 2 litres.

Andlinal example,

28 000
28 000 ml 755 Hires 28 litres.

What if somethintholds 500 ml? How many litres is this?. This is

worked the'same way, '
500

500 ml 2I6g 1,itre
0.5 litre (five.tenths of a litre ). So 500 ml

6 ,is the same as orie-half (0,5) of a litre.

Change 57 millilitres to litres.

57
57 ml litre 0 057 litre (fitty.seven thousandths of a

1 000 .
4 ,

litre),
;17

t

\

Information Sheet 5

New you try some. Complete the following chart.

millilitres

(m1)

3 000

(000

litres

(1)

3

8

14 000

23

300 0.3

700

0.9

250

0.47

275

Exercise 10

3 9
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Lit s to Millilitres

at do you do if you need to change litres tf millilitres? Remember,

there are 1 000 hlillilitres in one litre, or 1 litre 1 000 ml.

So,

2 litres = 2 x 1 000 ml = 2 000'ml,

7 litres = 7 x 1 000 ml = 7 000 ml,

13 litres =13 x 1 000' m1=13 oob

0.65 litre = 0.65 x 1 000 ml = 650 ml,

Now you try some. Complete the following chart.

litres

1

millilipes

ml

8 8 000

5

46

32 000

0.4

0.53

480

Information Sheet 6

Exercise 11

Grams to Kilograms

There are 1 000 grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms,

5 000 g is theame as 5 kg,

700 g is the same as 0.7 kg, and so on.

To change from grams to kilograms, you use the same procedure for

changing from millilitresto litres.

Try the following ones.

grams

g

kilograms

kg

4 000 4

9 000

23 000 .

8

275

ocT)41 CENTER FOR VOCATIONAL EDUCATION

Information Sheei 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000,

4 kg 4. x 1 000 g = 4 000 g,

23 kg = 23 x 1 000 g = 23,000 g,

0,75 kg = 0.75 x 1 000 g = 750 g.

Complete the following'chart.

kilogxams

kg

grams

g
4

7 7 000

11

25 000

0.4 .

0.63

.175

Information Sheet 8

Exercise 13

Changing Units at Work

Some of ihe things you use in this'occupation may be measured in

different metric units. Practice changing each of the following to

metric equivalents by conipleting these statements.

a )500 ml of analine derivative is 1

b )7 cm roller is mm

c ) ØO mm barber shears is cm

d ) 500 g of cotton is kg

e ) 2 litre .of wig cleaning fluid is ml

) 10 m of paper toweling is cm

g) 90 ram gel pusher is cm

h ) 200 mm styling comb is cm

) 2E40 g jar of cleansing,cream is kg

) 45.cm of tissue is mm

k ) 260 ml of water is 1

1 ) 60 ram of hairis cm .

m 0.3 kg barber shears is

) 0.2 lite of forma1in is

40 g roller is kg

ml

Exercise 14

1



UNIT A

The student will recognize and use

instruments, tools, and devices for mea

surement tasks in thii occupation.

O Given metric and Cus' tomary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task, select

and use an appropriate tool, in-

strument or device.

Given a metric measurement task,

judge the metric quantity within 20%

and measure to the accuracy required

by the task.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-

suring devices (rules, scales; °C ther-

mometer, measuring cups, and spoons)

and display in separate groups at .

learning stations,

2, Have students examine metric tools and

instruments for distinguishing character-

istics and compare them with Customary

tools and instruments,

3. Have students verbally describe charac-

teristics.

4. Present or make available Information

Sheet-9:

5. Miemetric and Customarptools or

equipment at learning station, Give

student( Exercises15 and 16.

,Test perkrmance.by using Section C

of '5esting Metric Abilities."

SELECTING AND USiNG

METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misreading a unit can result in a solution that is harmful

to skin, scalp and/or hair. For example, using six ounces of bleach concentrate in a solution,

calling for six millilitres could datage the hair follicle. Here are some suggestions:

6

1. Find out in advance whether Customary or metric units or equipment are needed

for a given task.

2. Examine the container before using it.'

3. Tile metric system is a decimal system. Look for units marked off in whole

numbers, tens or tenths, hundreds or hundredths.

4. Luok for metric symbols on the measuring cups such as ml orl,

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather

thail common fractions (3/8).

6. Practice selecting and using tools, instruments, and devices.

Information Sheet 9

4 3
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WHICH TOOLS FOR THE JOB? MEASURING UP WITH COSMETOLOGY

Practice and prepare to demonstrate your ability to identify,

select, and use metricscaled tools and instruments for the tasks given

below. You should be able to use the measurement tools to the appro-

priate precisjoj, of the tool, instrument, or task.

Select and dem nstrate or 'describe use of tools, instruments, or

devices to:

1. Prepare a 10% sterilization solution.

2. Prepare creme rinse for an individual application.

3. Prepare and apply a soapless oil shampoo.

4. Prepare a bleaching solution.

5. Prepare a citric rinse for an individual application.

#

6. Prepare a week's supply of shampoo from a concentrate.

7. Prepare a 1:1000 solution of quats.

8. Trim and shape a patron's hair so it is 5 cm shorter.

9. Prepare a facial mask mixture for an individual.

10. Mix hair tint and peroxide 'for an indiVidual api4ication.

11. Estimate the cost of mailing a coupon promotion booklet.

12. Order barber scissors of the same length you,are using.

13. Determine the cost-of dry shampoo used for an individual

application.

14. Trim a.nd shape a patron's nails so they are 4,mm shorter. .

For the tasks below, estimate the m

20% of actual Measurement, and veriff

to the adiuncy required by the task.

etric measurem

e estimation b

Estimate

ent to within

measuring

Verify

1. Quantities of ingredients for a 10%

sterilisation solution needed to fill

a wet sterilizer:

a. formalin

gm,
b. water

2 Temperature of room or shop

3. Quantity of creme rinse for an

individual application

4. Length of hair to be trimmed from

a customer:

a. 2 centimetres

, b. 5 centimetres

t 5. The blade length of two different

r sizes of scissors:

a. first pair

. b. second pair

6. Capacity of a paper cup in stock

,r^

7. Capacity of a mixing bowl orlitshru

8. Length of two sizes of rollers:

a. first roller

b. second roller

9. Volume of peroxide'

10. Volume of shampoo in a partly;

filled jug

11. Mass of a quantity of cotton

12. Length of cord on hair clippers
or other appliance

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE

The student will recognize and use metric

and Customaiy units interchangeably in Order-

ing, selling, and using products and supplies in

this occupation.'

Given a Customary (or metric) measure-

ment, find the 'metric (or Customary)

equivalent on a conversion table.

Given a Customary unit, state the re-

placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of

materials,

2, Present or make available Information

Sheet 10 nil Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exercise 17.

4. Test performance by using Section' D of

"Testing Metric Abilities,"

,

METRIC-CUSTOMARY EQUIVAIINTS

During the transition pefiod there will be a need for finding equival nts between systems.

Conversion tables list calculated equivalents between the two systems. W n a close equivalent

is needed, a conversion table can be used to find it. Foll6w these steps:

1. Determine which' conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number.

3. Read the equivalent(s) from the next column.

Table 3 on the next page gives an example of a metric-Customary conversion table which

you can use for practice in finding aOroximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol '41 means "nearly equal to."

1 cm 0.39 inch

1 m k: 3.28 feet

1 inch 2.54 cm

1 foot % (1,305 m

1 mk 0.2 tsp

1 mk 0.07 tlAp

1 tsp '',11 5 ml

1 tbsp 15 ml

1 m 1,09 yards 1 yard 0.91 m 1 k 333 fl oz lflozz:29.6m1

1 km 0,62 mile 1 mile 1.61 km 1 k 4.2 cups 1 cup k 237 ml

1 cm' 0.16 sq in 1 sq in '41 6.5 cm2,0 1 k 2.1 pts 1 pt k 0.47 l

1 m2 10,8 sq ft 1 sq ft % 0.09 m2 1 k 1.06qt 1 qt '-tt 0.95 1

_1 m2 1.2 sq yd 1sqyd0.8m2 1 k 0,26 gal lgak.3.79I

1 hectare 2,5 acres 1 acre 4.4 he tare 1 gram 0.035 oz 1 oz k 28.3 g

1 cm3Az 0.06 cu in
3

1 cu in -1r, 16.4 c ko 2.2 lb 1 lb z:b.45 kg

1 in3 't 35.3 cu ft 1 cu ft% 0,03 1 metric ton k 2205 lb 1 ton '-z1 9072 kg-.

1 m3 1.3 cu yd lcuyck 0.8 m3 1 kPa 0.145 psi 1 psi 6.895 kPa

*Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215,1975.

THE CENTER FOR VOCATIONAL EDUCATION \
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CONVERSION TABLES

MILLILITRES TO FLUID OUfICES FLUID OUNCES TO MILLILITRES Ar..10on-

ml fl. oz. ml fl. oz. ml fl. oz.

100 34 10 1

200 6.8 20 .7 2 .07

300 10.1 30 1.0 3 .10

400 13.5 40 1.4 4 .14

500 16.9 1.7 5 .17

600 20.3 60 2.0 .20

700 23.7

U

70 2.4 7 .24

800 27.1 2.7 ,27

900 30.4 90 3.0 9 .30

1000 34.0

fl.oz. ml oz. ml fl. oz. ml

10 295.7 29.6 .1 3

20 591.5 59.2 .2 6

30 887.2 3 88.7 .3 9

40 1182.9 118.3 .4 12

50 1478.7 147.9 .5 15

60 1774.4 6 177.4 .6 18

70 2070.2 7 207.0 .7 21

80 2365.9 8 236.6 .8 24

10 2661,6 9 266.2 .9 27

100 2957.3

5 ml (4.9 ml) 1 teaspoon; 15 ml (14.8 ml) =1 tablespoon 1 teaspoon 5 ml (4.9 ml); 1 tablespoon is 15 ml (14,8 ml)

THE CENTER FOR VOCATIONAL EDUCATION
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ANY WAY YOU WANT IT

You are working in a beauty salon. With the change to metric

measurement some.of the things you order, sell or use are marked

only in metric units. You will need to be familiar with appropriate

Customary equivalefits in order to communicate with customers

and suppliers who use Customary Units. To develop your skill use

the Table on Information Sheet 10 and give the approximate te

metric quantity (both number and unit) for each of the following

Customary quantities.

a )

b )

c )

d )

e )

f )

g )

h )

i )

)

k )

1 )

m)

n )

)

Customary Quantity Metric Quantit)

2 in. section of hair

1 lb. of cotton

2 in. !blade of razor

1 gal. of shampoo

1 pt. of waving lotion

1 cupOf formalin .

6 oz. hair clippers

1 qt. of hydrogen peroxide

4 fl. oz of conclitiOning'shampOO

2 tsp. of vinegar
,.

10 yd. roll of tape

1 tsp. of borax

2 fl. oz. of creme rinse

5 in. of hair
i

1/2 in. sections

Use the conversibn tables from Table 3 to convert the following:

a ) 125 ml

b ) 470 ml =

c ) 250 ml

oz,

fl. oz,

fl. oz.

CCTHE CENTER FOR VOCATIONAL EDUCATION

d ) 16 fl. oz. = nil

) 24 fl. oz. . ml

f ) 6 fl. oz. = nil

g ) 500 ml fl. oz.

h ) 180nil = fl. oz.

Complete the Requisition Form using the items listed. Convert

the Customary quantities to metric before filling out the form,

Complete all the information (Date, For, No., etc.).

Order the following cosmetolog supplies:

a ) 5 gals. of shampoo in.1 gal. jugs

b ) 2 jars of cleansing cream, 11b. ea.

c ) 2 pairs of barbering scissors, 4 in. blade

d ) 10 lbs. of cotton .

e ) 2 pt.& of metallic tint "

f ) 2 tubes.hair conditioner, 4 oz. ea.

.

REQUISITION

For

,

,

Date
,

,

,

No. , Date Wanteid ,

Deliver to

. ,

.

QTY UNIT.,
,

,

ITEM
. . ...

, lif-r=71

.

Requested4

Approved by,

,

50
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SECTION A

1. One kilogram is about the mass

of a:

[A ] nickel

[B ] apgle sled

[C] basketball

[D ] Volkswagen "Beetle"

2. A square metre is about the

area of:

[A] this sheet of paper

[B] a card table top

fC ] a bedspread

ID ] a postage stamp

3. Creme rinse solutions are

measurqd in:

[A] millilitres

[B] milligrams

[C] centimetres

[D ] millimetres

4. Length of hair for hair

styling is measured in:

[A ] centigrams

[B] centimetres

[Ci millilitres

[D ] metres

5. The correct way to write twenty

grams is:

[A] 20 gms

[13] 20 Gm,

[C] 20 g.

pl 20 j

52

6. The correct way to write twelve

thousand millimetres is:

[A). 12,000 mm.

[B] 12,000 mm

[CI 12 000mm

[D] 12000 mm

SECTION B.

7. A comb 20 centimetres long

'also has'a length of:

[A] 200 millimetres

[B] 2 millimetres

[C] 0.2 millimetre

[D] 2 000 millimetres

8. A 750 gram container of

formalin is the same as:

[A] 7 500 kilograms

[B] 0.75 kilogram

[C] 750 000 kilograms

[D] 7.5 kilograms

SECTION C

9. For measuring millilitres, you

would use a:

[A] scale

[13] tape

[C] container

[D] pressure gage

10, For measuring in centimetres,

you would use a:

[A] thermometer

[13 ] container

[C] rule

[D] scale

THE CENTER FOR VOCATIONAL EDUCATION

11. Estimate the lingth of the line

segment below:

[A ] 23 grams

[B] 6 centimetres

[C ] 40 millimetres

D) 14 pascals

12. Estimate the length of the line

segment below:ii
[A] 10 millimetres

[B] 4 centimetres

[C] 4 pascals

[D] 23 milligrams

SECTION

13. The metric tnit for fluid measure

which replaces the gallon is:

[A] litre

[B] kilolitre

[C] kilopascal

[D ] kilogram

,

14. The metric unit for mass which

replaces ounces is:

[A] hectares

[B] litres

[C] millilitres

[D] 'Palm

Use this conversion tabie to
answer questions 15 and,16.

C'

ml fl. oz. ml fL oz.

100 3.4 ill, .3

200 6.8 20 .7

300 10.1 30 1.0

400 13.5 40 1.4

500 16.9 50 1.7

600 20.3 60 2.0

700 23.7 70 2.4.

800 27.1 80 2.7

900 30.4 90 3,0

15. The equivalent of 480 ml

[A] 218 fl. oz.

[B) 16.1 fL oz.

[C] 13.4 fl. oz.

[D] 480 IL oz.

16. The equivalent of 230 ml is:

[A) 4,5 fl. oz.

[B] 2.0 fl. oz.

[C] 16.4 fl. oz.

[D] 7,8 fl, oz.

!ti

TESTING METRIC ABILITIES



ANSWERS TO EXERCISES AND TEST

() Exercise 10EXERCISES 1 THRU 6

The answers,depend on the items

used for the activities.

EXERCISE 7

Currently accepted metric units of

measurement for each question are

shown in Table 2. Standards in each

occupation are being established

nolv. so arwers may vary.

EXERCISE 8

a) 2,6 cm e) 13,2 cm

bl 58,3 cm 11 80,2 cm

c) 9.4 cm g) 140.0 cm

d) 68.0 cm h) 230.7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total. An-

swers are in parentheses.

Exercise 9

54

metre

m

centimetre

cm

millimetre

mm

1 100
,

1 000

2

_,

200 (2 000)

3 (300) (3 000)

9 -, (900) , (9 000)

(5) (500) 5 000

74 (7 400) (74 000).

0,8 80 -1 (800)

0.6 j60) 600.
(0,025) 2.5 25

(0,148) (14.8)__, 148

(6.39) 639 \ (6 390),.

THE CENTE

millilitres

ml

litres

1 ,

3 000

6 000 -, (6)

(8 000) 8

114 000) (14)

(23 000) 23

300 0,3

700 (0.7)

(900) 0,9

250 (0.25)

(470) 0.47

7 ,275 (0.275)

Exercise 11

litres

1 /
millilitres

ml ,

8 C 8 000

5 . (5 000)

46 (46 000)

(32) 32 006

0,4 (400)

'( 0.53 (530),

(0,48) 480

Mil VOCATIONAL. EDUCATION

grams

g

kilograms

kg

4 000

9 006 (9)

23 000 (23)

(8 000)

300 (0.3)

275 (0.275)

.Exercise 13

kilograms

kg

grams

g

7 7 000

(11 000)

(214 25 000

0.4 (400)

0.63 1630)

(0,175) 175

Exercise 14

a ) 0.5 litre i )

b ) mm j )

c ) 20 cm k )

d ) 0.5 kg I )

e ) 2 000 ml in) 300 g

f ) 1 000 ml n ) 200 ml

g ) 9 cm o ) 0.04 kg

h )

25

Part 2. .

a ) 4.27 fl, oz..

b ) 15.8 fl. oz.

c ) 8,5 fl. oz.

d ) 473,1 ml

e ) 709,8 ml

f ) 177.4 ml

g ) 16.9 fl,oz,

h ) 6.1 fl. oz.

0.25 kg Part 3.

450 mm a ) 5 S.79 litres

0.25 litre ) 2 0,45 kg

6 cm c ) 2 10.16 gm

4 EXERCISES 15 AND 16

The'answeis depend on the

items.used for the activities.

Vi

EXERCISE 17

Part 1.

a ) 5.08 cm ) 118.4 ml

b ) 0.45 kg j ) 10 ml

c ) 5.08 cm k ) 9.1 m

d ) 3,79 litres 1 ) 5 ml

e ) 0.47 litre m) 59.2 ml

f ) 237 litres n ), 12.7 'cm

g ) 169.8 g o )1 1.27 cm

h ) 0.95 litre

d ) 4.5 kg

e ) 0,94 litre

f ) 2 - 113.2 kg

TESTING METRIC ABILITIES

1. C 9. C
2. B 10. C

3. A ii. B.

4. B 12, A'

5. D 13. A

6. D 14. p

7. A 15, 13

.8. ,,B 16. D

.* U. S. 609NMENT MINTING OffICE: 1976-757-069/6217 Reg Ion No, 5-1 55



SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Thindle Wheel

*Ares Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml. 1 000 ml

Economy Beaker, set of 6,

50 ml. 1 00 1

Metric Spoon, set

1 - 25 ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MA

0.0

Bathroom Scile

*Kilogram Scale

*Platfonn Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8-piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL. EDUCATION

The 011,0 Swe Umrome 1%0 Kenny Rood ' Columbus Ohio 13210

lomin

11.1=11111,

,, 4.1

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO CON/LETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by 4."

A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins,'etc.

B. Drill BitsIndividual bits or sets, 1 mm to 13 mm range

C. Vernier CaliperPocket.slide type, 120 nun range

D. MicrometerOutside micrometer caliper, 0 mm to 25 rilim

, range

E. Feeler Gage-13 blades, 0,05 mm to 1 mm range

F. Maze Tape-50 or 100 m tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. ',Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc:,

I. ToolsMetric open end or box wrench sets, socket sets,
hex key sets

J, Weather DevicesRain gage, barometer, humidity, wind

velocity indicators

' Pressure GagesTire pressure, air,,oxygen, hydraulic, fuel,

etc.

L. VelocityDirect reading or vane type meter

M, Road MapState and city road maps

* N. ContainersBuckets, plastic contliners, etc., for mixing

and storing liquids

-0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school su pliers. Also, check with your school district's

math and science departients and/or local industries for loan of their

metric measurement devi

1Measuring devices currepóy are not available. Substitute devices (i.e,, thermometer)

may be used to co te the meastirement task.

Tools and Devices List "
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REFERENCES

Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Divi-

sion of Educational Redesign and Renewal, Ohio Department of Educe-

tion, 65 S. Front Street, Columbus, OH 49215, 1975, 80 pages; $1.50,t

must include check to state tmasurer,

Activity-oriented introduction to the metric'system designed for indepen-

dent or group inservice education study. Introductory information about

metric measurement; reproducible exercises ipply metric concepts to

common measurement situations; laboratory activities for individuals or

groups, Templates for making metre tape, litrebox, square centimetre grid.

,Ifeasuring with Meters, or, How to Weigh a Gold Brick with a MeterStich,

Metncation Institute of America, P.O. Box 236, Northfield, IL 60093,

1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental.

Film presents units for length; area, ioIume and mass, relating each unit

to many common objects, Screen overprints show correct use of metric

symbols'and ease of metric calculitions. Relationships among metric

measures of length, area, volume, and mass are illustrated in interesting

and unforgettable ways.

.11ctric Education, An Annotated Bibliography for Vocational, Technical and

. Adult Education, Product Utilization, The Center for Vocational Edu.

cation, The Ohio State University, Columbus, OH 43210, 1974, 149

pages; $10,00.

Comprehensive bibliography of instructional materials, reference mate .

rials and resource list for secondary, postsecondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu-

pational clusters, types of materials, and educational level.

Mehl(' Education, .4 Position Paper for.Vocationd, Technical and Adult Edu.

cotton. Product Utilization, The Center for Vocational Education, The

Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3,00.

Paper for teachers, curriculum developers, and administrators in voca-

tional, technical anct,adult education. Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical

education, implications of metric instruction for adult basic education,

and curriculum and instructional strategies.

... A Metric Workbook for Teachers of Consumer and Homemaking Education.

Carole Bielefeld, compiler, Oringe County Department of Education, P.O. Box

11846, Santa Ana, CA 92711, 1973, 70pages and 35 pages of bansparency

masters, $1.50, paper.

Workbook in easytouse format for indructors in consumer and homemaking

education at the secondary level. Inclirdes:' brief history of the metric system,

transparency presentation with narration on length, volutne, and mass. Has

learningby-doing exercises Rah pretest and poet-test.

METRIC SUPPLIERS

Dick Blick ComPany, P.O. Box 1267, Galesburg, IL 61401

Instructional quality rules, tapes, metre sticks, cubes, height measures,

trundle wheels, measuring cups and spoons, personal scales, vam/kilograms.

scales, feeler and depth gages; beakers, thermometers, kits and other aide..

Onus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932

Instructional quality and commercial precision balances and scales; pladic

calipers and stackable gram cubes for beginhers.

INFORMATION SOURCES

American National Metric Council, 1625 Massachuietts Aventle, N,W., Washington,

D C 20036

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National

metric coordinating council representing industiy, government, education,

professional and trade organizations.

do

National Bureau of Standards, Office of Information Activities, U.S. Departmentof

Commerce, Washington, D C 20234

Free and inexpensive metric chirts and publications, also lends films and

displays,
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